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Abstract of KR 100257903 (B1) 

PURPOSE: A plasma etching device, its in-situ monitoring method and the in-situ cleaning method are provided to optimize 
the process recipe for performing the polysilicon plasma etching process by using a residual gas analyzer - quadrupole mass 
spectrometer and cleaning the etching chamber by in-situ after the etching step. CONSTITUTION: From a sampling 
manifold, the gas in the etching chamber is sampled. In order to decrease the initial grounding value of the gas analyzer 
below a predetermined level, the gas is baked and outgassed. With respect to the semiconductor wafer received in the 
etching chamber, the etching process for forming a polysilicon storage electrode is performed to monitor the react 
mechanism of the process gas. After the etching process is completed, the wafer is unloaded and the waste gas in the 
etching chamber is discharged. As the cleaning gas is supplied into the etching chamber with in-situ, the reaction mechanism 
of the cleaning gas is monitored. In addition, in order to perform the residual cleaning step, the semiconductor wafer is 
unloaded in the etching chamber. SF6 + CI2 gas is supplied to the etching chamber to clean the etching residuals in the 
etching chamber. The residuals cleaned is pumped to be removed. 
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M|0|iS(64)e ag/l?I R6A-OMS(B0)£ N 2 71£5 IHXIAiaCf. 0|WA| ^71 XII 4 0)|Oi^H 

(64)1 gSS/l?U XII 1 0||O|gfiS(62)g £g/|?l &7\ Sa«H|(10)Uf2| 7 t ^fi MgSg A)5( 
£fC). 0|IH CM J|10| X| (78)011 UGfy gJS^S 3|S°S 5101 BHA| i5ea«3H(90)ft 7|SS)0) 

*t2ram (10)21 'jgga(54) uisi a^g ssejo. 

0IOJA1. RGA-QMS H||0|S 97|S ={=^£10-. 5, RBA-0>6S| ^m(SAIPJa) U|0i| A|g^» SgfS^ 
711 «55|e ^ d)aa(backoround)^ ^?\ ?|8|t» bj[0|gj (bakln B )§ SMI&tq. RGA-CIMSfe £ 

*|7I7| «2) agon au|0|7| msoii as S?|a|D)C| n MinySE iaisas s 

7)510) tihi SS2| 23 37)8)01 a +50| C)£ feg D)0||fe RSA-<IMS Sb) 

xwite 250t *gas aiioiaew. ^13 DHm=fe i&o -c f-sss mioisg «!Aio*toi z<s 

1 S|iS)5)3 3SISCI-. ^, B||0|?/g «A|*HJ) z< gX)a 1^#(H Z 0. Hj, Oj. Ar. 

CO; §)0|| TO eiSIAIEISAl ^egfo) 3? |(A W |Itude. PPM)# EL|E)g5U. U||0|gj# 15)0) 
1*121 0)57116! (oirtgeaing)! 7)^fS)/|3f RQA-CNS2| H)&atl -*£S S3mP. 

oio)ah. s?E^n aioimoii cas? sag ataA!?i2 tii^hs aaaww ssa« a)&§ 
S7I&Q. ^. oii» ioj mm age) isaxi-ssig^ as &iz)ss2) sh eTiia 

-p-ftjaKmain etch)3) 3)i|2Kaver etch)=OI|Ai 6jzi7ri2J BHUUmga 8IB r 2!SS EUE)S5) 

oi g?)sa. 

omM. s-pai <ii2i-gsoi &ss Aiontit 4iats«i§*Et assw * jnis?tii "N^uimi 

£ SSSISAI gJAI =£ *l?t5StHL)IS mttQ. ZllSggOl SfSEIfe 1B0IE RQA-CWSS 6)2) 

7r£t tii^ aggeioi Aiigsa/j 7r±2i &imi?mgs »/i aMEtgsioi S7|8)bi. 

S S?9 7f£**|0iL) B|EJg 1 1S12) g7)g 14)0) fflAIS AllSggS) S2)l 17+atSI 

oi. ai^es -uigggsi hv, tm. se gsi aiAim a^s)&o. 

s u-eon/4 siea oHusasi 2so o)oias sjTii aeimii nmw Hiasi ys ej^(o m 

XI 50 ratorr)£l ^atggg S7)S <" £(21201, ^7| RSA-QMSg 1 LflXI 200 amj g?|2| i 
aiHSS 6,7s qo|| £ffl(scan)S|2iq-. OK a*|D|C} SIS RBA-QHS gj «gS SS2) 

B)g-a £ais a § ^si8ioi s^ia3)2) asias stesizm. 

s ^ssi «jaiosoiia) ieaxj ibi^bis Aiarsss ^ ?ixi ^^aiAinq mw .^seiaci. 

PJXI. 4)2ia|/>|JI|1S i^gxi i^AlBiS i4at7(££A| Clj 7l£l A)1S a^SA). E5fe 

Elf Al EM Oil IDS £551X1 SBiaeiS <M^gS0|| TO ?2 7|£S| aaiA|EI(anplitude, ppm) = 
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S!£t RGA-QMSS a*)th S3I£ WMIOI. E6g £52| ^4|4B?«2| 233 £g«|Al2| i^lSi 
§ UEWOj. £7g *!ZtEi|A|E|10|| WE A££|X| 1E|*|2|S ^SSQII Cflgf *ITOg OES 
S £35} 3315 LfGUfiCl. 

£S S! E62S^6| OUgeoj C | j0 || aj-Sfl §5|^£)S0[ SlCl.lSlcr. SiCI 3 *)?^Sj gEHS 
SS 8 a°CH. RQA-QHSa2| SiCl3*2i ?)SS £T2| 405 i»S| EPDCEnd Point Detection) 

PSSS. <N^Eil/liq2te £S2)*| gei^aa SF« + Cli ? r ±# aiss- s^sai. £ 

88 6|24BllA|n)gOJ Kg ±££1X1 WSIgelS AWSgofl C«e- ^fi 7|±2| £|g|A|EKanplltude. 

ppiO sains nsA-QMss s«iet aan UEnnuj, E9te ess) ?±|2tB?)l2l 172 ±3011*121 

i4Etmtn, Eioe nmwmw n§ ±£bixi gy^s *Rggoii ma 
gs oess asfg WEnact. 

g-JI 4|2fclIA|II|20l|AHte §B14|E|Sg SF B + CI Z ? r &t oiSSK)| ^<i|2t& * CU ?r±S OlSflt 
0) 3ja|2hfiQ. SF 6 WJfe gSrisPliOILl RFSOilAife ElBiE|« S?E5fO|S OISS S4)3r01 

cis^a- «m sepsis <N2toii Afgg =(> ap. 

E5 3j E62| S<S|S4S¥E| SF, 2 r Cl 2 7^ OUSSg SfgSlOf ggsite ?a gggS 
SiF„(SIF*, SIFj*. SiF 3 *)7|iO|D1, SICI,f y (S!Cl\ SICIFj*. SICI 2 F 2 *. StCljF*. SICIF 3 *)7r±2| gEUSE 
4|«ta§ a * £(°0). flSA-QMSg°| 7 r ±2| TjgS E102) EPDCEnd Point Detection) iSIS 

bsi sam sr a*|gg a * aci. eiodm rf n«sste aaai 01? ?±roi oi*ow 
m. rf m^isHgte 71*1 aaais * rf bias site s^ta * aw tag w *«ab 

«t * 2Cr. 

S £S2l 4|A|0||O|IM 4|2t?att|g 2!A]fl3? AS38 f fe gSS 3 B7)|S 0|^0]X|Q. ^. mass 
Ai SF B + CI 2 7r±g AfgStte ^I^BJII. Cli7)±5 AliSfe 0l|O|g(solnB)B3ll K «Pr±Of Cfl 

a B9BPIIS oi^oiaa. 

sue a sasi a 4*1011011 ma Mvm sais misai 4i*tAiag boss w =pa?i 
±21 ssse RQA-QHsa &m esit uEtuim. f a»?i sisiieih wiass stssiot 6|zt 
am U21 gams sif^si ms «t^s# $t * aa. a ttai scf*. sot*. §21 ¥6»se 
aeas & 4. aa. 



act. 

sis© nmzsM 03S?isioi aiajjaa *|ztgni ejAi« aiisai 

^fl^l^S) SSEg RGA-QMSS UEfyiq. 3^. SF a + Ct, 7l^m OlgolO) 4|^Bfte 

±i2fB3iife ai^ 100s. is *t a RFm?j 40m susui $mm. onoige^ite Aiy aos. 
asi 20 ra t. rf nrai 4oow sidiiai ci 2 s^iig a*? sasnsa. rf hhns 

s stssi aiAi^ «gsgsi sbii wwi ?isio( HEigs^st chioisai «ibis s, 

AfOlE ¥)|0|H| aa°| JHEISS AIE±S!(SUFSCAN)£S S<SlSl «IWI H|5t3. E)A|ff -MISSS 

*oiie iftEit^?t goisfe as a 4 aaci. 

ef a. Aiia §gsi a*oiiAi ii^ammai Fe. cr. ni. z n . ti. s. ci. f. m, ssj 2«j«/o[s« a 

TXRF (Tgtal X-ray Reflsctlan Fluorescenw) /HPIC(Kiflh Performance Ion CftroirratograproOS 

^SSloi AH g gg 21 aan HBIf 4=E aa. 

tq-ErAj. g. Bigoii Hltstg HrjA-QKSS OlSSfW <i|2«Sb(f» PJ/ffi £UElSffl-°S*| 6|a|gga» 

Aiiggg §21 shi 71^21 asoiumss g^is? 4 aaaw. oil echs ssi^bis ^ 
ziAi s|aj(EiH 011 as. af#a^s§ sfai flats 01 gf§wi?iUBa assasg g^WTii sfei 
s ^ aas«. Aiig§gA) ^Aias aiaej AngAi^g aiAiasoi. men 

sr«§ B|«i9ia2Di. aHi2i ?isie eg/oife a^Jt ap. 

OI4fOi|A) g gfSS 3WS ^SIWIOII 0|SaAiS> 6*A(IS| 41892*15} g WSS) JlfeAig B« 

lhoiiai ciirgf as gj ^goi ?rfea-s aasK«pi|. aotAi gaiiB aoim. oias? as §! 
4soi g^a ^sis^a^oii m& gfat! aoia. 

S=PS 1 
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|?i A'^amon £3asioi wsstwsi wg/s oissioi tHggsifc dumbs: 

" fi'w oi^oia as ^sas a/jff ansa?!^ gasm 4*is*i. 
*n 1 son aojAi. 

&7| aWgUlb g^SDIg 0|§8|0j HtESH ?)DH/|E|2i ££EJX| #3|4!5|P 3= Sag si 
g^SSOl 0|*0|X|fc gUtgg H32S 8(fe %7\ S*^I?|i& feln* 6$ 

fll 2 S01I ££01 A) . 

m mn± 3S4eou 2i«H sf 5 u ci, ?\±m sssit §37i±7i 539* 43° 
s sife giAift auiEiii7i&B gysoi 4}2is«. 

9¥8M 

Ml 1 Soil 2iCH/H. 
I£7( 
■171 

S?S 5 

SI 1 SOU flol/H. 
S=PS s 

n\ 1 erm ao)/H. 

4PI 4|^mfe *WQ\H2$ 3SSCIOIIAI C»7|A|?| *fe 5=er«B)2f 39901 a°DI, £71 

2i?i a*sm-2(te as ^shs « fe 371 °ia!* agasSlS* sasnr^sra. 

7 

M I S0II HO|A|. 

4f7i agg DHugEoiite #71 <i|af*gumisi ggspu ff^!@ ^ °i S - a 7ii 2am 

HI 7 Soil Xioi-M, 

4f7i {ssa mm safe #7i ^zramsisi aa^e^ei $^2£ «i i oiioiiy, ^ z onons 

2!fe 2!g 5S2S Sfe 37| glAlft SL|E|a7^K gS**D} i|Z|Sx|. 

s=?s 8 

xn a soi! aow. 

4f7i ass ojliseoii& nixisas eepfsw ggsjDi, a7i sa7|i ggeias sew* 
sssag^Ei 6i7i i a hi 2 oiioiBsoi 2f7i aagoj gaoii zpi m 3 a hi 4 01101 

SI— g ^ISte *3£S 8fte *3| BiAlff EL|E|S?f*tt #21501 6|ZWX|. 

»1 8 SOI aoiAi. 

371 gen oHusasi si 1 oKHftgiaisiiiiMa si 2 ow^aioiass Aioioife cwcBpsciw 
git a^sas wmaaoi q tfxiab ss ^gas sife ^71 sjais ad§i7i^ 



15-7 



1Z 

hi i son stow, 

«7| HPI+BSI Sil^&g 3ft& W|?biS *I3»PI fl» A=m«W q «S|£|o| 

asm. ^sapig g^s ^, A 3awg gssw bushes at 5 

8fe #7| 21AIS HL|eiB?^& iaf£Dh 4^§f*i. 
S^S 13 

fll 1 8KHI 2i<M. 

s?s 14 

*ii i son aoiAi, 



s?s is 

§2fSDfS OISS <swaw. &;>r Al^amoil §S?Wg SSSPI 5S?ti S3=^B. a 

?| 4|^ms^E( gg^ffl ¥2) niPt^S SS4=90I| £|tH flIMsfc H||?t±. £PI 

canton aaaoi ^amusi oissiot asa^te dhuse a &> 

?l *S£S HimSH£YE|2| 4ieg?t£S S^Sffe 7L6S*J?I§ ?b|Sf01 oJ^OtS SEfSOl 

use aHMgss¥E) *i ^ammai 7ii§ asas Aiwb 

?li:S*l:>|2| UH«t# *£0|Sf£ y*7| ?|SIW £P| 7^1 Bf|U|?!S|0>M 

oi won cksioi gei^Eis iSE|» gag met *l 

i» eiAiffs ss«a4 ^aram u)2i Aiig?ji2i stsmi^msg a 

g ?b|3|01 0|^0|X|fe ?!g 3?9H£ Sfe §Bf=S0( 4^8*1 2| gJAIfl HL|E|8&a. 

16 

n\ 15 son aoiAi. 

&\ ssisJHia ^ztsasi *i^i^fe ci, p^oiqi, &7\ 7j&«<spite a»g*i?i« was 

H6A-QMS2JS ^823. Sfe 6(71 gaSOf 4J2JSSI2! SMIff EL|6|glSgj. 
17 

n 18 SOU 2JCXA). 

a?l <N^t« LHOIIfe OESWptlcal Emission SpsctroscDPB)?| 0 «*tgoi SJHU). &7| 6|2|§ 
3A| SiCiPfAOj %\ Sm m C1 HME1S*ffe ^S2E Slfc #7| S2J£D| 6W$*|S| 

g?s i8 

K\ 15 SOU MOt/H. 

S5|*IHIS il^f^fe SF, + CI,7|iO)D). 7hiS*17|fc at*S*Plg L8& 

■ & fiQA-QMsag siase gaisot ij^sxisi pjais auefa&a. 

a=ps 19 

» 18 Soil 21014. 
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*1 15 soil whm. 

mi\±i= ci,+ sf, ^ioim, «3i ?iis<s|7ite ase<s)?is maa rha-omssi ^go 
a site #?i gEhsoi igztsxiei oiaiw aqeisaa. 
s?s 21 

all 20 SOII KOIA). 

4/71 aWSHJ U(0||fe OES(Optic«l Emission Spectroscope) ?r C| g*|E|D| &2D|. £p| MS2 
«A| SIF^fASI USeWS q 2ME|g8|te at SS2S 8|fe AM 8Bt£Oh *W3*|2I 

SI 15 SOU 2JCHAI, 

«!^U|t awrj&gS aggSKHW Op|A|?| *fe SE-s^Hm a|»E|0| S!°B1. 4PI 
*W®m SE^tHOilb &55B»2| SOIS 4 2lfe £^£iaH(0 8 ll loscape)?! 

*pi axiEioi 21201. &3| orssoi «sa flioimei gsssss m\ s=«t 
amsi eraeai aueiasiaAi +«*tb as ^sas site #?i seisd, 4<3+asisi ei 

A|ff HMEIilH'H. 
S?S 23 

XII 15 SOU SlOIAi. 

spi ass DH4SEOII si »,oi aaa s*i£ *t*i stn m\h &\ sg§i musEst 31 
assi aAiff HUEiasa. 
24 

si is son aiotAi. 

m ass ohusem 2|sioi /uss gtss ssie *tswi son* s& 4pi Ph&s^i 
asi mwmmM oigjii^Koutijassingjsioi aisats as *soi«is s=t?ot a 

§ Site &7| g£|£n| ^SSIS pjAlf? 2L|E|gSBJ. 

S=?S 25 



41?| i|ztau| LHS SF.+ CI, gSBrOf 4|*iSIHIU|2| Sftlft AOSSlte EMI; H 

6t3i us /tigs sff«« sacfot siwte e^fl: 

# ¥H|SfOt 01^013 a© «2S Srfe §£1*01 t|^m2| SffWOWe ?l» SJAIS -Ml 

asa. 

3?S 28 

fli 25 soil saot/d. 



S?S 27 

591 2S SOII ao|A|, 

4Pi ^smaite oiztani H2i ?iis oisshoi {swan * at* ass dhu»= 
3t fl^isot. •yji 4SSS D«MSE£ipEi asaa ?f±s swte m-<w?\ a*isioi #7! 
/iiasa ai 31^21 asaii?m§g suEisste as ms.s. ctte 4f7i sa^ 

Dl 4aratH2| SS«l7lg ¥IS £!A|# AllSSa. 
g?S 2B 

Ml 27 SOII %a\M. 

S?l R6A-CWS2I 2UEIS S3ft S^W 4f7| A||S§S2| 4(2t ggjgf S§S1b 
H£ «hfe ^31 getSOf ^2fatH2| SWSSITIg EJAIft A9S&a- 

S?S 29 
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SI 2B SOD ftO\M. 

m ^am msi §j SEsag sas^ usa-qmssi eliehi s^g g^ot 
30 

m 25 »o)i atHA), 



a=?s 31 

»l Z9 90II 2UH4, 

a?i oiiois&?iioiwte arshi lhoii sf, set sasia ci, sswbai 

3?$ 33 

JJI 31 ©Ml 210\M. 

4PI OIIOISEKHWM ±R«HI LJOil N, q SgWSAI 4SS6lte 3tg 5925 8ffe 

§Bt5D| 4|2N9Uj2| SEISMS 33 PJAtS AlSgra. 
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